Abstract--Although it has been argued that the classical Riemann approach cannot be used to study stochastic integrals, it has been proved that the generalized Riemann approach (using nonuniform meshes) has been successful in defining stochastic integrals and even multiple Wiener integral in n-dimensional Euclidean space ~n. The multiple Wiener integral considers only the nondiagonal part of R n. In this paper, we shall use generalized Riemann approach to study multiple Wiener integral on ~'~, including both the diagonal and the nondiagonal part, and derive the classical Hu-Meyer Theorem. (~)
INTRODUCTION
Classically, it is well known that the Riemann approach cannot be used to define stochastic integrals. However, it has been proved that the generalized Riemann approach (with nonuniform meshes), also called the Henstock's approach, can be used to study stochastic integrals. See details in [1] [2] [3] [4] [5] . The generalized Riemann approach has successfully been used to give an equivalent definition of the classical stochastic integral. While the classical stochastic integral is defined by' a nonexplicit L 2 procedure, the Riemann approach is well known for its explicitness and directness in defining the stochastic integral.
The classical multiple Wiener integral was first studied by Wiener in 1938, see [6] . In the same fashion as the definition of one-dimension stochastic integrals, the multiple Wiener integral was later defined by It6 using the generalized L 2 procedure (see [7] for the detail of the procedure). The generalized Riemann approach has been extended to the study of the multiple Wiener integral, and can be similarly used to give an explicit definition of the classical Wiener integral, see [4] . The classical Wiener integral concerns itself with the integration over the nondiagonal part of the n-dimensional Euclidean space by letting the integrand vanish on the diagonal part.
In this paper, we shall apply the generalized Riemann approach to the integration of deterministic functions over both the diagonM and the nondiagonal part of the n-dimensional space. We shall derive the classical Hu-Meyer theorem using our approach. The classical treatment of the Hu-Meyer theorem can be found in [8] . 0895 
By using standard division (as in Definition 3.4) from T m, we ensure that we have (A) in our subsequent computation.
PROPERTIES OF MULTIPLE WIENER INTEGRAL
The standard properties of the integral as in the integrability of the sum of integrable functions, integrability over subintervals, additivity of the integrals over intervals and the Cauchy criterion hold for the multiple Wiener integral. The proofs follow from the classical Henstock integration theory, see [9] [10] [11] [12] [13] .
In this section, we shall state only one property of multiple Wiener integral, see Proposition 3.4. 
INTEGRATION ON THE DIAGONAL OF T m
The multiple (Ith-)Wiener integral over the nondiagonal part of T m has been considered in [4] . In this section, we shall consider the multiple Wiener integral over the diagonal part of T "~. 
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We shall next prove that the multiple Wiener integral, if it exists, on any diagonal of order three or more equals zero. We need Lemma 4.3 before we begin the proof. 
THEOREM 4.4. Let f : T m --* R be a real-valued function and let l:) be a diagonai of order p > 3 on T m. If the multiple Wiener integral of f exists on I0, then its value equals zero.

PROOF. Denote the integral by Mm(f17)).
Given e E (0, 1) there exists a positive function 5 on T m, such that Also assume that 5(
Assume that C~l > 3 and take ai 1 = a/2 = f(xi). so that we have ]Qll _<_ (C2m) 2rE by Lemma 4.3.
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where/31 +/~2 +"" + fls = 2m. We only need to consider those We also assume that/31,/32 _> 4. Write pairs {i, j} where all flk are even. 
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thereby showing that for given ~ > 0, we have
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i=1 j=l for any special division P = {(I, x)} (chosen as in the proof above) and which is 5-fine, where 5 is appropriately chosen with the aid of Lemma 4.3. Therefore, Mm(flv), if it exists, equals zero.
HU-MEYER THEOREM
In this section,we shall derive the Hu-Meyer theorem. Theorem 4.4 in the previous section shows that the multiple Wiener integral over diagonals of order three or more are zero. When we consider the multiple Wiener integral on T m, we only need to consider the integral over the nondiagonal part and the diagonals of order two. xi:fixk, ifiCk / denote a diagonal of order two with exactly j pairs of equal components (in fact, the j pairs of equal ordinates may not be in that order. It is just for convenience of our presentation). Consider the projection of the points down to m -j dimension as follows,
Thus, the diagonal in T m of order two with j equal pairs can be projected down into the space T ~-j by collapsing the j pairs of equal components down to j distinct coordinates. Note that by Proposition 4.2, there are m!/(2Jj!(m-2j)!) such diagonals Cd, due to the different positions of the j pairs of ordinates. However, as we assume that f is symmetric, the function trcj {f} is the same function for whichever diagonal Cj we choose.
We shall state an elementary proposition useful for our subsequent proofs. 
